




















































 Randomized controlled trials are widely employed in K-12 education to test the efficacy 
of new programs and curriculums before rollout. Many of these programs target the academic 
outcomes of low-income students. However, unlike their peers in the biomedical sphere, 
researchers designing these trials do not have access to sufficient ethical guidelines, as those 
written specifically education do not exist. 
 To examine what ethical research guidelines specific to education RCTs with low-income 
K-12 students should look like, as well as how current research measures up to these guidelines, 
this thesis employs a two-prong approach. Firstly, a critical ethics analysis was conducted, 
pulling from existing ethics writing and noneducation research guidelines to determine what 
ethical dilemmas are unique to education RCTs and how to address them. Then a systematic 
review was conducted, including all relevant K-12 education RCTs published in the United 
States over the past five years, to highlight current research trends and assess how ethical issues 
have been addressed recently. Four papers from the review were pulled and used as case studies 
to illustrate ethical concerns and considerations in practice. Both the critical ethics analysis and 
systematic review are the first of their kinds in the field. 
 The analysis revealed a number of ethical concerns unique to education in regards to low-
income students, policy equipoise, consent, fair selection, and intra-school competition. The 
review showed that many of these concerns are not widely addressed. The combined results 
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Chapter One: Introduction 
From social science to biomedical research, randomized controlled trials, or RCTs, 
remain the “gold standard” of research design (Hariton and Locascio, 2018). Randomized 
controlled trials are unparalleled in their ability to determine an intervention’s causal effect.  
Using a nontreatment group as the “control,” for comparison to the treatment group, reveals an 
intervention’s true effect. As random assignment theoretically ensures that the treatment and 
control group are equal in all respects, researchers can examine effects directly caused by the 
treatment being tested. 
However, the nature of these trials, specifically in their the use of random assignment, 
raises ethical concerns. The assignment of participants to either a control or treatment group 
constitutes a kind of resource distribution. As the intervention given to the treatment group is 
potentially beneficial to the all the study’s participants, is it ethical that one group is given access 
while the other is denied it? 
The question of the ethics of random assignment is most often asked in the context of 
biomedical research. Biomedical treatments could be lifesaving; experimental cancer treatments 
and Alzheimer’s “super drugs” immediately come to mind. Is it ethically permissible for half the 
subjects in these trials to be refused promising experimental treatment, and instead only given 
access to already existing standard treatment, yielding potentially worse health outcomes? While 
this oversimplification ignores the reality that RCTs are needed to assess the effectiveness of 
experimental health interventions, this ethical question is nonetheless compelling. 
The same question can be asked of randomized control trials in education. Education 
trials test new educational approaches, new ways to address student learning challenges and 




programs (Duncan and Sojourner, 2013), chess-based learning programs (Jerrim et al, 2018), free 
distribution of laptops and summer math programs (Lynch and Kim, 2017), or any number of 
programs aimed at improving student achievement, college preparedness, disciplinary outcomes, 
or even student health. While not as immediately life-altering as some biomedical treatments, 
assignment into control and treatment groups still represents, potentially life altering, resource 
distribution. These education resources are even more important to low-income students. 
The achievement gap between low-income students and their peers is large and still 
growing (Owen, 2018). The divide in test scores between high-income and low-income students 
may have been forty percent wider in the 2000s than in the 1970s (Reardon, 2011). Other 
research has shown that despite academic improvement of America’s students on the whole, the 
achievement gap between the top and bottom quartiles has remained nearly constant since the 
1950s (Hanushek et al. 2019). New education programs may prevent at-risk students from 
“falling through the cracks,” and many of these treatments have the potential to impact “at-risk” 
students the most. Kataoka (2011) showed that trauma intervention mental health treatment had 
serious long-term academic implications for Los Angeles students exposed to violence, with the 
treatment group seeing higher mean math and language arts grades than their control group 
counterparts. Duncan Sojourner (2013) showed that a universal Infant Health and Development 
education program had greater impacts on young low-income children than high-income ones, 
and worked to largely close income achievement gaps. 
 In this paper I examine what researchers can do to ensure that RCTs involving low-
income students are ethical. Research with low-income students is inherently high stakes: 





I ask the question:  
What ethical principles are appropriate to consider when designing education 
randomized controlled trials involving low-income students? 
I also ask the follow up question:  
 How and to what extent do current K-12 education randomized controlled trials comply 
with these principals? 
 
Approach 
To address this question, I employ a two-prong approach. Firstly, I will perform a critical 
ethical analysis to determine what ethical concerns are unique to education RCTs and build an 
ethical framework with which to evaluate RCT designs currently used in education research. 
Secondly, I will perform a systematic review of all recent randomized controlled trials in US  
K-12 education, evaluating how these trials address ethical concerns. The approach I am taking 
is similar to Kupers et al (2019). For her paper, Kupers and her team reviewed psychological 
literature on creativity to create a theoretical framework for categorizing creative development in 
children. They then perform a systematic review of recent studies of childhood creativity, and 
placed each study’s definition of creativity within the framework. My research performs a 
similar assessment, using the ethics analysis to inform the creation of bins used in the systematic 
review. 
Systematic Review 
The systematic review aims to present a wholistic view of how RCTs in education are 
currently conducted. I am attempting to review all reputable randomized controlled trials testing 
K-12 education interventions in the United States, published in the last 5 years. The review 




nature of treatment, ethical considerations and protections in place, and how researchers address 
and incorporate low-income students. It is important to note that this review will include all types 
of education RCTs, not solely those involving low-income students. However, the 
socioeconomic standing of students taking part in a trial will be accounted as a means of 
categorization. 
While the systematic review uses a wide lens to present an overview of trends in the 
field, the ethical analysis is designed with a sharp focus on the ethical concerns of research 
involving low-income students. 
Ethical Analysis 
This analysis will synthesize ethical writing on random assignment in research. I will boil 
down the wide-ranging literature down to a set of digestible ethical conditions that can be 
considered by researchers. Using these conditions as a framework to assess the ethical 
permissibility of individual research designs; then four papers from the systematic review will be 
pulled and individually examined as case studies (these will be presented in chapter four 
alongside the review). 
While the systematic review includes only research conducted in the United States, 
valuable ethical literature also exists on research being done in developing countries. Research in 
these nations can be particularly controversial and ripe with unique ethical risks. While large 
swaths of a population may require some resource, RCTs involve distribution to some and denial 
to others. In developing nations, this distribution is often visible to the participants. This can 
have immediate and long-term consequences for researchers. To account for this, researchers 
take special precautions to manage the perception of randomization and implementation of 




but must also look fair to a participating observer (Rayzberg, 2019). Examining randomization in 
education RCTs from this angle represents a novel contribution to the field. 
Contributions to the Field and Policy Making 
 The strength of my research lies in its two-prong approach. To my knowledge, this 
systematic review of RCTs in K-12 education is the first of its kind in the field. But its 
contribution is further bolstered by the inclusion of ethics literature. In applying synthesized 
ethical principles, specific to low-income students, to the review and case studies, I ground the 
ethics literature in relevant existing research, and elevate the results of the systematic review 
beyond novel statistics alone. The case studies I examine also help to assess the feasibility of 
these ethical approaches in a research setting, while illustrating the state of research in the field. 
This approach is also useful in developing policy, as it will highlight concrete ethical issues. In 
thinking about how to govern education RCTs, policy makers must first understand what 
challenges are unique to education research, and how researchers currently address these – this 
thesis presents both. 
 
Outline of the Thesis 
The paper proceeds as follows: 
Chapter two constitutes the critical ethics literature analysis. This chapter will include 
arguments for multiple theories of and approaches to the ethics of randomization. This section 
will also include a discussion of ethical principles used by researchers in countries outside the 
United States, and of ethical challenges unique to education RCTs. 
Chapter three is dedicated to outlining the systematic review’s methodological approach. 




were selected, as well as a breakdown of the selection process used to create the final data pool. 
A flowchart will help illustrate this process and scope of the review. 
Chapter four includes two parts. Part one presents the results of the systematic review, 
illustrating trends and interesting revelations. In doing so, I will present an overview of the state 
of education RCTs conducted over the past five years. Part two uses case studies to show what 
these trends and practices seen in the review look like in practice. 
Chapter five will identify limitations of the research, discuss policy implications, and 





Chapter Two: Critical Ethics Analysis 
 The ethics of randomized controlled trials are rarely discussed in the context of policy 
research. While biomedical research sees robust and nuanced discussions of ethics and 
formulation of subsequent ethical guidelines, ethical considerations in the social sciences are 
rarely discussed with this level of detail. This is especially true in the case of randomized 
controlled trials. In an RCT’s research paper, Institutional Review Board approval often marks 
the beginning and end of this discussion. This is not to say that researchers do not seriously 
consider the ethics of their research; rather, there is no systematic approach to tackling ethical 
issues, as there is for biomedical researchers. This poses a challenge for social science research 
designers, especially in education research, in which low-income populations are of special 
concern. 
While ethical guidelines specific to education RCTs are underdeveloped, it is possible to 
pull from writings across various disciplines in biomedical and social science research to 
construct a framework on which to build ethical guidelines for RCTs with low-income students. 
This paper aims to do just that. In examining these approaches, I highlight themes and ethical 
concepts that constitute a lens though which one can examine past educational RCTs, as well as 
clarify where further writing, discourse, and research is due. 
To understand the breadth of ethical issues specific to low income students, one must first 
consider that children represent an especially vulnerable population; they are easily manipulated 
or coerced, as a full understanding of risks and benefits often eludes young students. Further, 
while children are often unable to consent to research alone, parent or guardian consent may not 
be sufficient to protect children as parents or guardians could possess ulterior motives or pocket 




see the long-term benefits of this research go unjustly to higher income student populations. This 
may look like researchers testing a significant curriculum change on low-income students, then 
only if the change is successful, rolling out the program to better funded schools in higher 
income areas.  The intervention some students receive, such as enrollment in a new education 
program, also carries the risk of being less effective than the program already in use. Research on 
K-12 students poses special risks to student development and future outcomes as it occurs in an 
especially formative time in students’ lives. Subjection to inferior experimental conditions may 
have far-reaching long-term consequences for these students. This is doubly true for low-income 
students, already at a disadvantage. The duration of this chapter will touch on research principles 
in other disciplines that can be used to address ethical concerns outlined above. 
The Belmont Report 
The Belmont Report, released in 1979 by the National Commission for the Protection of 
Human Subjects of Biomedical and Behavioral Research, outlines ethical principles of research 
on human subjects. Since its creation, it has provided a basis for federal regulations and research 
practice. Created in the wake of public backlash from the Tuskegee Syphilis Study, the Belmont 
Report lays out broad ethical principles, and can be applied in varying and complex research 
situations (The Belmont Report, 1979). 
The report lays out three ethical principles that researchers must comply with in order for 
research to be conducted: respect for persons, compelling researchers to treat individuals as 
autonomous agents; beneficence, the obligation of researchers both to avoid harming subjects 
and, to maximize possible benefits and minimize possible risks; and justice, involving fair 
selection of research subjects, and fair distribution of research’s benefits and burdens. While the 








Field experiments are those that take place “in the field,” in some off-site location, away 
from where the organization running the experiment is based. These are often conducted in 
developing countries, testing some humanitarian or development program that could be 
implemented by the country’s government or an NGO. Given the uniquely vulnerable situation 
of the entire population of interest, these experiments present unique ethical challenges. The 
power dynamic between researchers and participants is only exacerbated in these field 
experiment situations. Field experiments operate in the same way as domestic RCTs, though 
special steps may need to be taken to ensure these experiments run smoothly and ethically. As 
such, some of these special ethical considerations can be applied to research on low-income 
students, themselves an especially vulnerable population. 
Respect for Persons 
As is the case in other research, respect for persons is ensured by securing participants’ 
informed consent to take part in the experiment. Subjects must be made aware of the potential 
benefits and risks, and agree to take part. This does introduce the dangers of the Hawthorne 
effect however, the idea that people behave differently when they know they are being observed 
(Banerjee and Duflo, 2008 and Levitt and List, 2009). While this effect is not unique to field 
research it is especially dangerous to the validity of experiments. As a result, many field 
experimenters advocate for “covert experimentation,” in which participants are not aware that 




finds this option unethical and not permissible on account of its valuing research strength over 
people’s autonomy, comparing this tradeoff to a court’s refusal to allow evidence obtained 
through improper search. 
Beneficence 
While ensuring respect for persons is relatively straightforward, beneficence proves a 
trickier concept to secure in field experiments. Beneficence can be understood as a researcher’s 
obligation to “do no harm.” Any anticipated risks must be considered against direct benefits to 
the subject. These risks are fairly explicit and foreseeable in biomedical research, with rounds of 
drug testing conducted on animals before human trials begin. Risks in field experiments can be 
more obscured. Teele (2014) cites the example of microcredit transactions to women in the 
developing world. These transactions are meant to elevate women’s place in predominately 
patriarchal societies. However, this upending of long-standing gender roles had unforeseen 
consequences, with women who received loans seeing increased risks of violence against them 
by men (Rahman, 1999). Further unforeseen risks may result from jealousy between the control 
and treatment groups. With the treatment group visibly receiving some service, the control group 
may pose a threat to them. To combat this, researchers may tell subjects that both groups will 
eventually receive the treatment (Rayzberg, 2019), even if this is not true, misleading the 
participants (Teele, 2014). To truly understand and account for the risks to participants, 
researchers must seek the assistance of local social workers, ethnographers, and members of a 
community who may better understand its dynamics to better prepare for risks outside of the 





Lastly, the principle of justice is meant to guarantee that the subjects of research also 
represent the primary beneficiaries of its results. In field experiments, there is the concern that 
researchers may choose a particular sample due to their convenience, and compromised position. 
This position making participants more willing to take part in research that offers some kind of 
good or reward, or simply less likely to challenge a researcher’s authority (Teele, 2014). 
Research on these groups requires special scrutiny, as to not use these groups as “lab rats.” In 
order for research on these groups to be ethically justified, researchers must be examining a 
policy intended to benefit populations that demographically reflect these same groups. Likewise, 
testing some experimental teaching technique on a group of low-income students is only justified 
if the program being tested is intended to benefit low-income students in the community. 
 
Clinical Equipoise 
 Like the Belmont Report and its applications to field research, clinical equipoise, another 
biomedical research principle, can be adapted to inform education RCT guidelines. 
 Randomized control trials in biomedical research typically involve volunteers who may 
potentially be helped by some experimental medical treatment, being randomly assigned to either 
a treatment or control group. As discussed in the previous chapter, the treatment group receives 
the experimental treatment, while the control group generally receives the current standard and 
widely accepted treatment for one’s condition.1 Researchers then compare the health outcomes 
of these two groups to assess the effectiveness of the experimental treatment. The control group 
 
1 In some cases, in which no standard treatment yet exists, the control group may instead receive a placebo, a stand 
in for treatment that has no real clinical effects, such as a sugar pill. However, as placebos are not used in social 




is used to create a “counterfactual.” The counterfactual represents the state of the world, in which 
theoretically all conditions are the same as the treatment group, with the exception of the 
treatment itself, allowing researchers to isolate the effect of the treatment. This is a rough 
overview of the process, but most biomedical randomized control trials proceed in this way. 
 The ethics of these experiments is of concern for my research question. Specifically, how 
is it ethically permissible that one group receives the experimental treatment and one receives the 
standard treatment? In this assignment of treatment, there is an inherent risk to the participant, 
the experimental treatment may be less effective than the standard, potentially harming the 
patient’s health outcomes. Conversely, the standard treatment may prove to be the less effective 
of the two. These issues are made all the more complex as the researcher assigning treatment 
arguably acts as participants’ quasi-healthcare-provider. Some writers argue that clinical 
researchers, by nature of assigning treatment, possess some therapeutic obligation to patients, an 
obligation to provide the most effective, most appropriate, available course (London, 2009). In 
knowingly providing a potentially less effective drug to a study’s participant, the clinical 
researcher is not fulfilling their obligation. 
 The concept of clinical equipoise aims to solve this ethical problem. Clinical equipoise 
can be understood as the principle that health researchers may only provide participants in a trial 
with the experimental treatment, if there is “reasonable disagreement” as to whether the 
experimental or standard treatment is more effective in a particular medical context (London, 
2009). Such disagreement could only be rectified with the results of a randomized control trial. 
Clinical equipoise ensures that researchers do not violate their therapeutic obligation to provide 




Disagreement over Clinical Equipoise 
 However, here is some dispute between scholars over how to define all aspects of clinical 
equipoise, firstly, “reasonable disagreement.” When considering which treatment is more 
effective, who is in “disagreement?” Ashcroft (1999) argues for clinical equipoise on a physician 
by physician basis – a patient’s healthcare provider may only enroll her patient in the study if 
she, the individual physician, is unsure which treatment is more effective. This understanding of 
equipoise is often rejected however, as it misunderstands the meaning of equipoise as originally 
written, this original meaning in regards to the clinical community (London, 2009). The more 
widely accepted definition of equipoise, considers the entire medical field. A patient may only be 
enrolled in some biomedical RCT if there exists reasonable disagreement across the field over 
the treatment’s relative effectiveness (Freedman, 1987).  
 There is also the question of how to define “disagreement” within the field, and how 
much disagreement within the field is sufficient. Assuming a “fifty-fifty” threshold for 
disagreement, that is to say that the body of medical professionals sees the odds of experimental 
treatment being more effective than the standard are exactly fifty percent (Fried, 1974), this 
balance could be upset by an anomaly case or gut feeling. On the other hand, Freedman argues 
for the more popular understanding that equipoise exists within the medical field until one 
treatment “proves itself,” the RCT providing sufficient evidence to create a consensus amongst 
the community, to the extent that practice behavior changes on a large scale. 
 
Policy Equipoise 
 The principles of clinical equipoise can be applied to policy RCTs in the form of policy 




MacKay (2018), dictates that participants may only be subject to an experimental policy, if it is 
at least as effective as the best proven, practically attainable and sustainable existing policy.  
 While social science researchers do not possess the same therapeutic obligation that 
biomedical researchers do, they are still obligated comply with policy equipoise. A social science 
researcher’s obligation is tied to a government’s obligation to its people. Many ethicists argue 
people are entitled to justice and certain essential services, provided by their governments 
(MacKay, 2018), effective and fair educational outcomes among these entitlements. One would 
be hard pressed to find a tax payer who believes their children are not entitled to the best proven, 
sustainable educational policies given budget and practical constraints. Given the educational 
outcomes that citizens are entitled to, public schools are extensions of government, these being 
the instruments with which governments fulfil their obligation. As such, teachers and researchers 
in an educational setting are acting as government agents, with an obligation to provide the best 
proven, practically attainable and sustainable policies to students (MacKay, 2018). 
Practical Application 
 Assuming that governments have this obligation to provide residents with the tools to 
realize certain educational outcomes, what does this look like in an RCT setting? Even in a 
randomized controlled trial, the government still has an obligation to provide the “best proven, 
morally and practically attainable and sustainable (BPA) policies” (MacKay, 2018). Unlike 
nebulous de jure entitlements, BPA policies are rooted in the budgetary, geographic, and 
resource confines that limit the scope of any policy. A policy that cannot possibly be implement 
on a long-term scale is not a BPA policy (London, 2000). In the same vein, it is not ethical to 
provide an experimental policy that could not be made sustainable and attainable if implemented. 




should a widely implementable experimental policy provide the same or better outcomes as the 
BPA policy, it is permissible to provide to the treatment group.  
Next in defining policy equipoise is understanding how researchers actually know if an 
experimental treatment is at least as effective as the BPA policy before the RCT is conducted. 
Like clinical equipoise, this can be better understood as reasonable disagreement in the field. 
Like their counterparts in clinical equipoise, experimental treatments in social science are 
already researched in some capacity long before an RCT begins, though in less rigorous 
observational ways. Pharmaceutical trials may involve years of tests and animal trials before they 
are approved for human use. Similarly, public policy interventions may be based on data from 
previous programs or already existing trends. While not as convincing as experimental data, this 
observational research may still demonstrate the possibility of a program’s effectiveness 
(Cartwright and Hardie, 2015). Should this be at a level that researchers deem acceptable to 
challenge the relative effectiveness of the BPA policy, its assignment in a randomized controlled 
trial may be permissible (MacKay, 2018). 
Policy Equipoise in Non-Ideal Conditions 
 The previous discussion of policy equipoise is based on the understanding that the BPA 
policy is population in question’s de facto policy. That is to say that the policy to which people 
are entitled to is the program they actually receive. That is not always the case. My research is 
aimed at low-income students, many of which may not be subject to ideal conditions, instead 
subject to de facto policies worse than what they ought to be receiving. This could be due to any 
number of failings on the part of the school or community. In theory, researchers that provide a 
non-BPA policy to the treatment group, even if it is thought to be more effective that the control 




government and thus still obligated to provide BPA polies. But while theoretically unethical, it is 
still ethically permissible that researchers in these conditions, subject a treatment group to a non-
BPA intervention. A non-BPA intervention is permissible if: an RCT design is the only way to 
assess a program’s effectiveness, the experimental condition is at least in equipoise with the de 
facto condition, it is unlikely that students would otherwise be subject to a BPA policy during the 
time of intervention, and it is likely that the experimental condition will be adopted after the 
trials completion (MacKay, 2018). Put simply, researchers acting in this way are doing the best 
they can with the resources at their disposal, while providing a resource superior that already 
provided by the government.   
 
Clinical Research with Children 
 More useful resources from which to glean insights for social science application are 
federal regulations and ethical writings on clinical research involving children. While the risks 
faced by children taking part in social science research are radically different than the risks faced 
by children taking part in clinical research, there are nonetheless protections for these children 
worth considering and applying, especially those that involve consent. 
 Medical “research” on children has a controversial history, and like most medical 
experimentation, a wildly unregulated and dangerous past. However, ethical discussion in the 
1970s and federal regulations adopted in the 1980s established guidelines to conduct responsible 
research on children. The majority of these involve the minimization of risk, assurance of clinical 
equipoise, and maximization of benefits to the child subject (Fleischman and Collogan, 2008). 




 Informed consent is often difficult for a child to give. She may by unable to fully grasp 
what she is agreeing to and can be taken advantage of by the researcher. However, the 
responsibility of consent does not fall squarely on the child’s parents or guardian either, as their 
interests may not align with the child’s well-being. In a medical setting this could involve 
treatment of sexually transmitted disease or birth control (Fleischman and Collogan, 2008), while 
in an educational setting this may involve caretakers who do not view education as a worthy 
investment of their child’s time. As such, federal and state regulations recognize that “parental or 
guardian permission is not a reasonable requirement to protect [child] subject.” This allows for 
waivers of parental permission in cases of child abuse or in situations in which children may be 
harmed in revealing their behaviors or illness to their parents. Such waivers can be used in social 
science research. In which case, the extent to which a child must truly give informed consent is 
subject to change with the situation. Assuming that previous research has shown the risks of a 
particular treatment to be minimal, regulation dictates that some kind of affirmative agreement 
on the part of the child should be given when possible. But this is simply not feasible for many 
young children, in which case the fate of such research’s advancement would be in the hands of 
an IRB (Fleischman and Collogan, 2008). 
 Incentives and compensation are also of concern. FDA guidelines for drug trials dictate 
that incentives and compensation are not used to coerce subjects into participating if they would 
not have otherwise. The specifics of acceptable monetary incentives are left to IRBs. Researchers 
generally agree that monetary compensation should go as far as to cover any expenses or lost 




appropriate, but much beyond this may have undue influence on the participants of the study 
(Fleischman and Collogan, 2008).2 
 As in the previous section, economic disadvantage only exacerbates ethical issues. Issues 
of compensation and consent are especially difficult to overcome. Financial instability only 
increases the risk of undue influence as the result of payment for participation in a study, while 
weaker political positions and lower education levels may hinder a child’s or their family’s 
ability to consent. To avoid this issue, some suggest wholly excluding low-income participants 
from study, but to do so also removes the chances that they may benefit from the study’s 
intervention (Fleischman and Collogan, 2008). Low-income children ought to be able to take 
part in and benefit from research, especially in education which may be of significant use to 
them, as long as IRBs take special consideration that these groups are not being exploited by 
researchers. 
 
Special Ethics Concern for Education Research 
 As clear ethical guidelines do not yet exist for education research, it is no surprise that 
some ethical problems are difficult to untangle. One I will highlight here involves not only 
students receiving the experimental treatment, but also their peers in the control group or even 
those students outside the sample. In trying to achieve one educational outcome, experimental 
treatments should not interfere with the achievement of another outcome. In a school setting, any 
discrepancy between the levels of achievement in treatment and control classrooms is 
theoretically an interference as school is inherently competitive. Tests are often graded on curves 
and class rankings are used for college acceptance. As such, each student is entitled to a fair 
 




chance at class rank. The assignment of some program to a small group within the school, a 
program that is more effective than the standard policy, deprives students outside the program of 
this fair chance. Students outside of the treatment groups may be discouraged by their 
comparatively weaker performance or lack of assistance and further suffer. On the other hand, 
any efforts to remove the treatment group from class ranking or hamstring their grades would 
interfere with their fair chance. 
 That is not to say that this issue could not be resolved. Perhaps some special 
considerations given in program assignment to already disadvantaged students to “level the 
playing field” could be permissible. Regardless, this issue is one of many that goes wholly 
unaddressed thanks to the absence of research ethics literature specific to education. 
K-12 education RCTs with low-income students face unique ethical challenges in regards 
to governmental obligation to policy equipoise, fair selection of students (especially low-income 
students), the tricky role of student consent, and threats to intra-school competition. To 
determine how each trial in the systematic review addresses these ethical issues, I have boiled 
down this chapter’s discussion to an ethical framework made up of four questions to be asked of 
each trial: 
What evidence, data, or literature do researchers use to suggest that their experimental 
intervention will be at least as effective as the current program? 
If majority low-income samples are used, are they justified – is the intervention in 
question designed to benefit primarily low-income student? 
Was parental consent received and does the nature of a treatment make consent more or 
less important? 




Chapter Three: Data and Methods 
The systematic review looks generally at the whole scope of randomized control trials in 
K-12 education in the United States conducted in the past five years. The review provides an 
overview of the field in regards to methods of randomization used, explicit steps taken to address 
ethical concerns, treatment and inclusion of low-income students (free and reduced lunch 
eligibility is usually the indicator for “low-income” status), which age groups are most 
commonly included in RCT samples, and the nature of interventions tested. 
 
Data 
 An individual randomized control trial, on which a published peer reviewed research 
paper exists, will be used as the unit of analysis. These peer reviewed papers will represent the 
RCT about which they are written. Papers that review or re-examine previous research are 
generally irrelevant to this review, and will be disregarded; however, in some cases the original 
published paper is not possible to track down. In this case, the re-examination paper will be used 
as it still represents a novel RCT within the review. Each paper reviewed will represent a novel 
randomized control trial. Papers that present meta-analysis or systematic reviews of their own are 
not included. School lotteries are also excluded, as this thesis takes aim at researcher ethics, 
being a researcher’s manipulation of treatment and assignment as it relates to students. School 
lotteries would take place regardless of a researcher’s presence. Further, randomization within 
school lotteries is solely the result of resource constraints, not for the purpose of determining 
causality, as an RCT is designed to do. While there is discussion of a researcher’s complicit role 




Databases, Journals, and Keywords 
To create the pool of research papers that will constitute the review, I chose a finite group 
of databases, and explicit keywords to define the scope of the review, and make it replicable by 
other researchers. 
ERIC (the Institute of Education Sciences), EBSCO’s general Academic Search Premier, 
EBSCO’s Education Full text index, EconLit, and Google Scholar were the five databases used 
in this review, taken together, these give access to a wide array of education research. While 
limiting the number of databases to five does potentially eliminate relevant research, it reduces 
redundancies, and limits the scope of research to what is practically reviewable given time and 
resource restraints. 
To search these databases, I used the keywords: education, K-12, randomized controlled 
trial, and United States – included papers had to contain all these phrases (or some variation). 
Like the databases, these keywords were selected as they yielded enough results to conduct the 
review, and reflected the key demographics of interest. Ideally, these papers focused on 
education and students in K-12 settings, actually involved researcher led RCTs, and took place in 
the United States. After careful tweaking, derivations and variations in the keywords were 
chosen to capture the widest scope of relevant papers. The final search criteria were entered as 
follows: 
(education) and (k12 or elementary or secondary) and (randomized control trial or RCT 
or randomized controlled trial) and (united states or America or USA or U.S.). 
Papers also had to be peer reviewed and published in the last five years (between January 1, 2016 
and January 13, 20203) for inclusion. 
 





 In total 1,210 papers were pulled in the initial round of paper selection. These papers 
include any that may be relevant to the review, as they were simply those that met the most basic 
guidelines for inclusion: presence of relevant keywords, accessibility on approved databases, 
peer review, and publication in relevant journals within the past five years. While the majority of 
papers from this initial round were not used in the final analysis, this round did create the pool 
from which all papers used were pulled. The reference manager Zotero was used to catalogue all 
papers throughout the selection process. 
 Of these papers, 463 were from ERIC. To clarify, the ERIC selection actually comes 
from two sources, 401 from the publicly searchable ERIC.ed.gov website, and 62 from the 
catalogued ERIC database hosted by EBSCO. This was done as initial screenings of ERIC 
results revealed that a tiny percentage of these accepted were relevant to the review, and even 
fewer of these were available via my UNC Chapel Hill license. Additionally, EBSCO hosted a 
surprisingly small amount of ERIC’s total database (only 62 results in the initial search), though 
a far larger percentage of these were relevant and nearly all were accessible with my UNC 
Chapel Hill license. These two databases were combined. When discussed separately, these 
databases be referred to as “public ERIC” and “EBSCO ERIC,” respectively, for the duration of 
this section. 
532 papers more came from Academic Search Premier, 154 from Education Full Text, 
109 from Google Scholar, and only 3 from EconLit. Despite it’s only 3 results, this database was 
still included as the 3 papers it yielded were not available on another database in this review. 
 The next round involved elimination of papers that did not fit my research criteria, based 




whose titles and abstracts explicitly stated elements that did not fit the criteria were eliminated. 
In cases in which there was any ambiguity, the paper moved to the next round. Eliminated papers 
were typically clearly identified as meta-analyses or systematic reviews, concerned with adult 
subjects (often college or graduate students), medical trials, or examined educational systems in 
countries outside the US.4 
  This round whittled the pool to 532 papers: 259 from public ERIC, 53 from EBSCO’s 
ERIC, 116 from Academic Search Premier, 96 from Education Full Text, surprisingly only 5 
from Google Scholar, and 3 from Econ Lit. 
 The following round of selection was based on second readings of abstracts and readings 
of each paper’s “methods” (or similarly titled) section. Note, this round was still based on the 
exclusion of papers, not affirmatively including papers. Despite the increased care and scrutiny 
taken in this round, it was still meant to be overly inclusive and not prematurely shrink the pool 
by erroneously eliminating relevant papers. As such, only papers that contained clear discussion 
of non-RCT methods, non-student subjects, and a non-US setting were eliminated. Like the 
previous rounds, if a paper’s methods or subjects were unclear, it moved to the next round. This 
round primarily saw the elimination of observational studies, natural experiments and quasi-
experiments. Natural and quasi-experiments being “experiments” that exploit some change or 
circumstance that already exists in or will exist in a school, as opposed to random assignment 
and variable manipulation by the researchers themselves.5 
 
4 As a note: while the following claim is purely testimonial and based on my personal research experience alone, I 
did find it interesting that a disproportionately large number of international papers were concerned with research in 
Nigeria and Turkey. Future researchers may want to explore why these nations in particular attract international 
education research, though this is irrelevant to my review. 
 
5Another testimonial note: while I cannot make concrete claims as data was not pulled from papers that were 
eliminated, a large proportion of studies removed here, and as such, possibly a large proportion of “experimental” 
education research, was quasi-experimental. Future researchers assessing the state of research in schools may 




 This round saw the pool shrink to 189 papers: only 34 from public ERIC, 26 from 
EBSCO’s ERIC, 56 from Academic Search Premier, 65 from Education Full Text, 5 from 
Google Scholar, and 3 from Econ Lit. 
 At this point, the pool became small enough to eliminate duplicates.6 As the papers here 
were from a variety of databases that overlap, the number of papers left shrank significantly. 
After eliminating duplicates, 135 papers were left. Additionally, PDFs of each paper had to be 
accessed and saved to complete full text reviews. There were a small number of remaining 
papers that simply could not be assessed in full with my current UNC Chapel Hill license.7 As 
my research has no budget, these papers could not be included in the review. The majority of 
these inaccessible papers were from the public ERIC database; however, each database (with the 
exception of Google Scholar and Econ Lit as their remaining contributions were so small) saw at 
least one inaccessible paper in the penultimate round of selection. In total, 126 papers were left 
for full text screening. 
 There was no singular step for full text screening, however, as each paper had to be 
reviewed in full to be placed in a bin for review, full text screening occurred concurrently with a 
paper’s review for categorization. Unlike previous rounds based on exclusion, full text 
screenings saw the affirmative inclusion of papers. Instead of seeking out criteria with which to 
eliminate papers, this screening sought out inclusion criteria. Only papers with RCT methods and 
US student subjects were included in this rigorous screening. Papers eliminated here were 
 
6 Duplicates were not removed earlier as doing so involves putting all items into one list and sorting by title; I 
wanted to be able to look at database individually as long as possible to ensure the validity of each database, and 
catch issues – such as the mass elimination of ERIC’s original results. 
7 This does present a minor threat to the systematic review’s validity. However, there is no reason to believe that 




typically quasi-experimental, or simply slipped through the cracks in a laxer earlier round. Full 
text screening saw 92 papers remaining in the review, about 7.2% from the initial pool. 
 
 




 Before moving onto the process of categorization, it is worth discussing the limitations 




some relevant research will inevitably be omitted as the number of databases can only be so large 
before it become impractical. A trade off was made between feasibility and scale. Specific means 
of selection were chosen to maximize the number of papers used in the review, while keeping the 
number of databases used reasonable for the scope of my own research. While there is almost 
certainly relevant research published in less accessible journals, or that may not be searchable 
using the specified keywords – seeking out each instance of this would be impossible. Further, 
arbitrarily choosing certain papers that fall outside the outlined search parameters would make 
this review impossible to replicate. Regardless, I am confident that despite shortcomings of scale, 
the review still presents a representative overview of the field. 
 Another limitation to the data pool is that, generally, only research on public education is 
available. Little published research exists in the private and charter spheres, and what does exist 
often compares private and public programs. As such, this review only considers RCTs within 
public schools.8 
Analysis 
The qualitative data program Atlas.ti 8 was used, via UNC Chapel Hill’s virtual lab and 
library research hub, alongside a manual reading of each paper, for analysis and categorization 
throughout the review. Atlas.ti 8 has many tools for analysis, those most useful to this review 
being the abilities to search documents for words and phrases, generate reports on word usage, 
and the interface to organize document groups and networks. While electronic analysis of the 
pool could not replace manual review, search results and document networks informed more 
 
8 Also, private school operators, unlike their public-school counterparts, do not necessarily act as government 
agents, so they arguably do not possess the same obligation to provide BPA policies outlined in chapter two. Thus, 





effective manual readings of each paper. The next chapter discusses the resulting categories and 





Chapter Four: Results and Discussion 
 Chapter four is broken up into two parts. Firstly, it will present the results of the 
systematic review, as outlined in chapter three, to illustrate trends in the current field of RCTs in 
US education. I placed each paper into a number of categorization bins, each informed by ethical 
considerations identified in chapter two. Each bin poses its own ethical challenges. Throughout 
this overview, the ethical challenges posed by research trends and common traits will be 
explored. Next, I present four individual papers, pulled from various “bins” in the review, to 
illustrate what these abstract trends and ethical challenges look like in practice. 
 
Part I: Systematic Review 
Given the nature of education research, the 92 papers catalogued here do not fit cleanly 
into exclusive bins and categories. Many papers incorporate multiple methods of randomization, 
approaches to ethical concerns, or types of consent in their research design. Further, very few 
papers use identical methods; there are shared design principles, though the specifics vary 
significantly based on resources and research goals. Papers will be grouped together based on 
common elements in experimental design, then broken down further into subgroups. As these 
subgroups narrow, categorization will move from large topics used to frame an approach, to 
fairly nuanced distinctions between papers. It is important to note that the goal of the review is 
not to force each paper into rigid bins, but to highlight general trends in research design. 
Randomization 
 The first and most clearly definable aspect of the trials here are their methods of 




while the remainder used simple random sampling within schools, these trials typically stratified 
by school, and sometimes by grade and sex as well if applicable.  
Of those that used cluster sampling, the majority clustered by school (Table 1). This 
includes two trials that used groups of 2 or 3 schools as a cluster. These schools were often 
blocked, matched in pairs, or ranked based on income level, demographics, or “neediness” as it 
pertained to the intervention (such as percentage of students reading at grade level, in a trial 
testing a reading intervention). This means that a group of schools, not a group of students, often 
within one district or city, were selected to comprise the sample. Half the schools were randomly 
selected for the treatment group and half were randomized into the control group. The entire 
school, or everyone in the program of interest at one school, received the treatment, or the entire 
school, or everyone in the program of interest at one school, was subject to the control condition. 
Conveniently, this helps to alleviate an earlier discussed ethical concern. Students are 
inherently competitive with one another within a school – class rank is a zero-sum game. Thus, 
exposure to some experimental treatment may give one student an advantage over another. 
However, this competition does not necessarily exist between students at different schools. In the 
example of college admissions, one student’s class rank is not compared to another’s at a 
different school (ideally), the different environments make the two impossible to compare. 
Instead, class rank is judged in the context of one’s own school. As clustering at the school level 
means that students are not randomized into treatment and control groups within one school, the 
inherent competition is not biased. Of course, in practice this may not always be the case. 
Regardless, clustering at the school level (while also providing methodological benefits such as 
reduced risk of contamination bias) may prove to address certain ethical obstacles to 




 The next most popular method of cluster sampling was by classroom or teacher (see 
Table 1), often blocked or paired by demographics or “neediness”. As this method sees some 
students receiving experimental treatment and some subject to the control condition within the 
same school, clustering by classroom does not necessarily avoid the ethical pitfalls posed by 
intra-school competition. 
 On a larger scale, only 2 experiments clustered by district. Like clustering at the school 
level, these methods help to alleviate ethical issues of intra-school competition as an entire 
school within the cluster is part of the treatment or control group. 
Matched pairs were only used in experiments that used clustered sampling. 
 
Method of Randomization n percentage  
Cluster 66 71.74%  
By class 24 26.09% of n 36.36% of cluster trials 
By school 40 43.48% of n 60.61% of cluster trials 
By district 2 2.17% of n 3.03% of cluster trials 
Simple (within schools) 26 28.26%  
Total 92   
 
Table 1: randomization methods 
 
Grade Level 
 While randomization defines treatment, sample group demographic features are equally 
important to the topic of ethics. The first of which to consider is age, as each age group brings its 
own ethical concerns. As this review was restricted to K-12 education, preschool age children 




 The majority of trials used Elementary school students in their samples (see Table 2), this 
age group is the most vulnerable and least autonomous; this age is also the most academically 
formative. However, no discernable steps were taken to protect elementary students relative to 
their older peers. For example, consent was or was not received (or at least not discussed) at 
similar rates across all age groups, though this will be discussed in detail later. 
 The next largest age group was middle school students, leaving high school students as 
the smallest group. As mentioned earlier, high school students are especially vulnerable to intra-
school competition, given the weight of class rank in college admissions. 
 
Age Group n percentage 
Elementary 54 58.70% 
Elementary and Middle School 6 6.52% 
Middle School 18 19.57% 
Middle and High School 2 2.17% 
High School 10 10.87% 
K-12 2 2.17% 
Total 92  
Table 2: age groups 
Socioeconomic Status 
As the paper deals specifically with ethical challenges posed by participation of low-
income students in research, the next category examined will be the inclusion and treatment of 
low-income students. Socioeconomic status was generally accounted for using free and reduced-
price lunch as an indicator, as opposed to some recording of an individual’s parent income level. 
This indicator could be attributed to specific individuals in research, or an entire school, such as 
recording that 60% of a school receives free or reduced lunch. A researcher’s measure of 
socioeconomic status was sometimes based on an area’s average income levels, or percentage of 




 The most basic level of integration of socioeconomic status into research, as far as ethics 
is concerned, is simply the inclusion of students from low-income backgrounds into trial 
samples, at any level. As no research in this review excluded low-income students, all 92 can be 
considered to “include low-income students in sample.” Noting that all trials included low-
income students in some capacity seems arbitrary but does have ethical implications. A study 
that intentionally excludes low-income students, while ethically questionable for other reasons, 
does not carry the risks that come with taking advantage of or manipulating impoverished 
populations. Thus, all RCTs in this review did expose a vulnerable population to 
experimentation. 
The next distinction amongst the 92 papers were for the 46 that used a measure of 
socioeconomic status (based on income, poverty, or free and reduced lunch status) in their 
research in some capacity – be it in analysis or as a motivation for the trial itself. This could be a 
breakdown of the samples demographics that includes socioeconomic status, or a specific 
discussion of the treatment’s effect on low-income students. This may also include less explicit 
inclusion such as use of “income level” or “free or reduced lunch status” as a variable in analysis 
alongside gender, age, race, etc., in a treatment effect breakdown. 
However, while all trials included low-income students in their samples, many 
researcher’s samples were majority low-income students. Research of this nature always 
involved programs aimed specifically at low-income students, though not always explicitly. 
Many of these interventions were aimed at “at-risk” students, obese students, students 
performing significantly below grade level, minority students, or students in an urban area, all 




Some research cited in this review employed cut offs (such as the majority of a school’s 
students receiving free and reduced lunch as qualification for inclusion), though the majority did 
not. Instead, trials using low-income samples intentionally chose primarily low-income schools 
and communities to conduct their research. Many writers explained that school administrators in 
low-income areas were often more willing to house and accommodate research trials as they 
could provide remedy for their academically struggling schools.9 39 studies clearly indicated that 
a majority of their sample received free and reduced lunch (likely two more fell into this 
category based on demographics of their sample, but this was unclear), while 2 more indicated 
that over 49% did. While using a majority low-income sample introduces ethical concerns, 
current researcher’s treatment of these populations in their research aims does look optimistic. 
While not all interventions seen in this review were effective, all those conducted on low-income 
samples were intended to benefit low-income populations, either explicitly or indirectly, such as 
interventions aimed at struggling readers. Thus, there is a fairness in distribution of benefits. This 
should be taken with caution however, as this fair distribution is for naught without proper 
treatment of the control and treatment groups as it relates to, the level of pre-existing evidence 
behind an experimental treatment, the nature of a treatment and its roll out. 
Treatment of Low-income Students n percentage 
Low-income students included 92 100% 
Income level present in methodology or analysis  46 50% 
Majority low-income student sample* 39 42.39% 
*49% low-income samples 2 2.17% 
*likely majority low-income 2 2.17% 
Total 92  
 
Table 3: inclusion of low-income students 
 
9 This could be looked at as an extension of the “therapeutic misconception,” the idea that participants in clinical 
trials incorrectly view the aims of such trials as health care instead of research (Miller and Joffe, 2006) – students 




Nature of Treatment 
  “The nature of treatment” is how a treatment affects or interferes with a student’s current 
education, this has far reaching ethical consequences. Treatment is broken down into two broad 
categories: replacement and supplemental treatments. Students in a replacement treatment group 
will not have access to their previous education program, instead only having the option of the 
new experimental treatment. 48 trials fell into this category. These treatments generally involve a 
whole new or significantly augmented curriculum, and methods of teaching this curriculum. The 
remainder tested supplemental treatments. Supplemental treatment being in addition to programs 
students already receive. There are gradients to this kind of treatment. It can be as simple as 
receiving information or a “nudge,” or can be as substantial as receiving laptops for use at home 
or enrollment in afterschool programs. These treatments also feature levels of required 
engagement. A student enrolled in an alternative class is as required to attend the experimental 
class as she was in the original class, however, supplemental treatments may be entirely optional. 
Students are not required to use a laptop that is sent home with them or engage in afterschool 
programs. 
 Distinguishing between these two types of treatments can be difficult as it is often unclear 
to what extent experimental resources interfered with a student’s access to “business as usual” 
resources. This was especially true in cases of teacher “professional development” as the 
intervention. These typically involved teachers in the treatment condition attending one or more 
workshops to learn new skills or approaches to teaching, the point of confusion being if these 
new skills supplemented or transformed a teacher’s traditional approach. Researchers’ language 




case by case basis, though any professional development intervention that was related to a 
change in curriculum was considered a replacement treatment. 
 All replacement treatments pose larger ethical concerns than supplemental treatments. 
While supplemental treatments may change one’s relationship to “business as usual” programs, 
such as supplemental “value affirmation” writing assignments (Bradley et al. 2016), it does not 
prohibit a student’s access to them, thus policy equipoise is theoretically guaranteed. An 
ineffective supplemental intervention may not affect one’s educational outcomes. An ineffective 
replacement trial on the other hand, results in worse academic outcomes than that of the program 
they would have otherwise be subject to. As such, it is important that these interventions be 
selected and designed even more carefully and that policy equipoise is ensured. All trials 
involving replacement treatments included some discussion, often lengthy, of the benefits of the 
intervention, and its foundation in already existing literature. While not all interventions used 
stringent, directly applicable observational data to make their cases for effectiveness, all did rely 
heavily on earlier similar trials or research. Taking these discussions at face value, it is 
reasonable to assume there existed real disagreement as to the whether the experimental or 
traditional educational programs would prove more effective, in all of the replacement treatment 
trials in this review. 
 Another aspect to the nature of treatment is what level of access the control group has to 
it. This generally goes two ways: delayed treatment, in which the control group will receive 
access to the treatment at the trial’s end, or some circumstances that prevent the control group 
from ever receiving the treatment. 15 of the papers in this review clearly stated that at some 
defined point after the trial’s completion, always within a year, the control group would receive 




is somewhat puzzling that so many of these delayed control interventions were replacement type, 
as it seems researchers had already accepted the intervention’s effectiveness as a forgone 
conclusion. The remainder of the papers left future implementation of and access to the 
intervention unclear, likely as it was up to school administrators and state legislators to decide 
how and if to incorporate new educational programs on a wide scale. Unfortunately, as it may 
take a year or more before the pilot program is implemented on a wider scale, the control group 
may have already moved on by the time implementation comes. 
 
Nature of Treatment n percentage  
Replacement treatment 48 52.17%  
Delayed for control 7 7.61% of n 14.58% of replacement trials 
Supplemental treatment 43 46.74%  
Delayed for control 8 8.7% of n 18.6% of supplemental trials 
tested both intervention styles 1 1.09%  
Total 92   
 
Table 4: nature of treatment 
 
Consent and Regulatory Considerations 
 As discussed, each trial’s design poses its own set of ethical concerns. The majority of 
papers here address these concerns in some way – this section examines how each paper 
explicitly address biomedical ethics guidelines. These include how and whether consent was 
received, how fair subject selection and distribution of risks and benefits was ensured, 
protections put in place, and explicit discussions of ethics within a paper. 
The most common regulatory consideration being consent, with 59 discussing it. Consent 
here can be thought of in levels. There was consent at a district wide level, school level, teacher 




used for categorization (that is to say that if researchers received school, teacher, and parental 
consent, they will be categorized as having received parent consent). With that in mind, most 
trials received parental consent (2 of these only required consent for recording, the student was 
enrolled in the program regardless), and a few received teacher consent (see Table 5). Of these, 
30 also clarified that throughout the study, the researchers received student assent. This was the 
vaguest aspect to each study, none clarifying what assent looked like in a particular study. 
 
Consent n percentage 
None or Unclear 33 35.87% 
Parent 51 55.43% 
Teacher 7 7.61% 
Total 92  
 Table 5: consent 
 
The most surprising revelation from this arm of the review being the 33 papers that did 
not address consent. While these trials did receive IRB approval, it is concerning that the 
specifics of consent are left entirely unclear, though it can be assumed that the school, state, or 
possibly state legislators consented to students participating in this trial. More concerningly, of 
these papers that do not discuss consent, two thirds are based on replacement treatment trials. 
While it is entirely possible that some of these did indeed receive parental consent, those that did 
not potentially threatened the autonomy of many vulnerable families and students. Further, there 
were few discernable differences in the nature or size of trials that did and did not receive 
parental consent, meaning that it may have been possible, and arguably necessary, for these trials 
to receive individual parental consent, given the potential threat replacement treatment may pose 




  In terms of discussing how specific ethical concerns were addressed, this is tricky to 
categorize. As mentioned, all trials using low-income samples, were intended to benefit low-
income populations, and their own research participants, ensuring fair distribution of benefits. 
This is also true of research that relied on other vulnerable populations such as students with 
Autism Spectrum Disorder. In these cases, research was intended to benefit the greater 
population of students with Autism spectrum disorder. Further, all papers on a replacement 
treatment contained a discussion of the benefits of the experimental intervention compared to the 
traditional program. However, these discussions take place outside the realm of any set 
guidelines of ethics. In total, only 15 papers contained any discussion of how their paper adhered 
to any ethical standards, this includes fair selection, fair distribution of benefits, accounting for 
risks to participants. All of these discussions were within the context of IRB approval. That is to 
say, any mention of ethical considerations looked like “X was ensured by receiving approval 
from the IRB of the University of X.” These ethical standards were murky and inconsistent, with 
little distinguishing trends from paper to paper. For example, the 5 papers that cited the 
Declaration of Helsinki. This being a set of ethical principles for medical research on human 
subjects. The lack of consensus and citation of varying ethical guidelines, none of which were 
written for education RCTs, points to the need for more widespread education research 
guidelines.  
The preceding passages have illustrated what current RCTs in education look like, and 
what ethical challenges these pose in the abstract. The following section uses a number of 
specific trials from the review as case studies to illustrate what these elements and ethical issues 





Part II: Case Studies 
 This section begins by extensively detailing a single trial included in this review, 
representative of the education RCT process, through the ethical lens developed up to this point. 
The case studies that follow each present a “high-stakes” trial situation, highlighted by the 
review, and how inherent ethical concerns are or are not addressed. These trials are: a 
supplemental health intervention on low-income elementary students, a replacement intervention 
on low-income English language learning students clustered at the class level, and a replacement 
intervention on rural high school girls, respectively. 
 
Case Study One: An Efficacy Study of a Digital Core Curriculum for Grade 5 Mathematics 
(Shechtman et al. 2019) 
 This study employed a large-scale randomized controlled trial involving 46 schools and 
1,919 students in West Virginia to examine the effects of a digitally based fifth grade curriculum. 
The curriculum in question was developed by the nonprofit education group Reasoning Mind. 
This approach is unique in that it incorporated both “adaptive” and “blended” instruction, 
meaning that students received instruction from computer programs that responded to their 
individual level of need, and teachers received detailed data with which they could use to provide 
individualized instruction to struggling students. The intervention replaced traditional textbook 
oriented curriculum and required teachers to dedicate 90 minutes per day to Reasoning Mind’s 
program. The program saw students working individually on computers while teachers engaged 
in one on one instruction. The program incorporated three “learning loops:” immediate feedback 
given to students, real time instruction pace adaptation based on student work and mastery (on 




“implementation coordinators” meant to keep teachers on rubric. Teachers in the program 
received 60 hours of professional development over the program’s two years, designed to help 
them best incorporate Reasoning Mind’s “blended” approach. 
 The control group continued to receive traditional “business as usual” education 
programing, whatever it looked like at each control school. 
The randomized control trial itself took place over the 2014-15 and 2015-16 school years. 
The first year being a “warmup year” in which teachers received professional development and 
learned how to implement and teach within Reasoning Mind’s curriculum (RM-CC5), the next 
year being the “measurement year” in which data was actually collected. 46 schools in West 
Virginia comprising 1,919 fifth grade students made up the sample. West Virginia was used as 
its State government was open to adopting new educational technology and curriculum, likely 
due to the state’s below average math scores statewide. As such, the state approved the 
curriculum for trial use statewide. 
 Schools were recruited as part of a multiprong campaign by the research team. This 
campaign involved media events, presentations at statewide teacher meetings, and an 
announcement by the state superintendent. Schools with fifth grade classes and sufficient 
technological resources were eligible to join the trial. To incentivize participation, treatment 
schools received the RM-CC5 program free of charge and those in the control group received a 
supplemental Reasoning Mind second grade program free of charge. Teachers in both groups 
were also paid a stipend for their participation. As participation of schools was voluntary, teacher 
compensation gives ethical pause, though this was arguably an unavoidable reality of the 




participate agreed to random assignment, to share student data, and to additional data collection 
from teachers and students (such as interviews and surveys). 
 West Virginia’s racial and socioeconomic makeup does not reflect the rest of the United 
States. At the time of the trial, 93% of the school in the West Virginia student population were 
predominately white, and 55% were rural. Conversely the United states racial makeup is 51% 
white, 24% Latinx, and 16% black. To account for this difference, researchers attempted to 
oversample urban schools with greater non-white populations. 
 As schools were accepted for participation in the study, they were randomized in rolling 
waves, so that schools would have as much time as possible to prepare for the trial. Blocking was 
also employed in this trial. As the majority of schools had similar demographic makeup, they 
were blocked by prior math proficiency. Schools with high nonwhite populations were also 
blocked. 56 schools were recruited for the study with 29 randomized into the treatment group 
and 27 randomized into the control group. 46 of these completed the study, 23 from each group. 
Despite attempts to oversample, only two urban schools were included and all schools in the 
study were all predominately white. 
 The researcher’s measurement variable was fifth grade mathematics scores on the West 
Virginia General Student Assessment (WVGSA), a newly adopted end of year exam. Teachers in 
the treatment group also filled out daily implementation logs to describe instructional practices, 
intervention strategies, and student engagement of the previous day each day for three 
nonconsecutive weeks, selected by researchers. In addition to this, teachers in both groups filled 
out an end of year survey on curriculum satisfaction, test preparation activity, perceived 





 Due to the technological nature of the treatment, researchers were provided with 
extensive data and measures of program use, the majority of which is outside the scope of this 
case study. The only elements that concern this thesis being those that address low-income 
students, of which there is little. While students receiving free and reduced lunch made up 50.9% 
control group and 48% of the treatment group (this is one of the two trials whose sample I cited 
as being 49% students receiving free and reduced lunch), there is no analysis of the unique 
impact of the intervention on this group, nor any further discussion of this aspect to the sample 
outside of a figure on a table breaking down the sample makeup. Researchers did treat ethnicity 
(defined as white/non-white) as covariates. But, as mentioned earlier, despite researcher attempts 
to oversample, all schools in the sample were predominantly white, thus ethnic subgroups were 
too small to analyze on their own. 
 The results of the trial showed no statistically significant difference in WVGSA results 
between the treatment and control groups. 
 As it applies to my research, and most personally surprising, the paper contains no 
discussion of ethics nor mention of consent. Researchers do mention that the state approved the 
program and that schools had to actively volunteer to participate in the trial, leading one to 
assume that consent was not received from parents, and unclear whether individual teachers 
consented or they were simply obligated to participate by their school’s decree. More 
surprisingly though, there is no discussion of IRB approval. There is a mention that this research 
was made possible by a US department of education grant, that is to say that at some point this 
research was approved by an Institutional Review Board, however it is surprising that this is 
never mentioned. This being said, there is extensive discussion on why the Reasoning Mind 




on prior research. This does suggest that there is disagreement over whether traditional or 
experimental programs are more effective, ensuring policy equipoise. 
 
Case Study Two: The carry-over effects of school gardens on fruit and vegetable availability at 
home: A randomized controlled trial with low-income elementary schools (Wells et al. 2018) 
 Researchers conducting this cluster randomized controlled trial employed a cutoff to 
ensure that its sample included only students at low-income schools. In order to qualify for 
participation in this trial, a school had to have a majority of its students receiving free or 
reduced-price lunch (and of course not already have a school garden). Schools in the treatment 
group received raised bed garden kits and access to resources to help maintain them. Researchers 
aimed to determine whether the proximity and availability of school gardens, and the 
understanding of nutrition and health that may come with their maintenance, led to healthier 
eating habits, specifically in regards to produce consumption at home. The trial used a low-
income sample, as produce availability in these groups is markedly lower than in the general 
population. As low-income populations could see potentially larger gains than higher income 
groups, the sample selection was fair. 
This intervention was considered a supplemental treatment as the addition of school 
gardens did not replace some already existing program. Policy equipoise was ensured, it does not 
carry the same ethical risks of replacement intervention. The treatment here was also delayed for 
the control group, not withheld indefinitely. After completion of the two-year trial, schools in the 
control group were given school gardens like those of the treatment group. However, given the 
length of the study, many of the children who may have benefitted from this intervention had 




parental consent was required in this trial, though there is no mention of consent in the paper 
whatsoever. 
 
Case Study Three: Improving Content Knowledge and Comprehension for English Language 
Learners: Findings from a Randomized Control Trial (Vaughn et al. 2017) 
 Vaughn et al.’s trial tested the effectiveness of a modified version of Promoting 
Adolescence Comprehension of Text (PACT), an already existing program, for eighth grade 
English learners. While researchers did not intentionally choose schools of majority free and 
reduced lunch receiving students to comprise the sample, they did intentionally recruit schools 
from a Hispanic suburb. 40% of students at these schools were English learners; these being the 
research targets. As these factors are also tied to income, the majority of students in the research 
sample received free and reduced-price meals. This is the case of all but one of the trials in this 
review using English learning or Hispanic student samples (the one remaining paper was unclear 
as it did not detail socioeconomic information). 
Randomized in clusters by class (49 treatment classes and 45 control classes), 1,629 
eighth grade students took part in the trial. Those in the intervention classrooms took part in the 
modified United States History PACT curriculum (over a period of 20 weeks) during the normal 
social studies period. Those in the control group received the normally scheduled social studies 
lessons. The researchers detail the experimentally proven results of the PACT curriculum for 
other groups of struggling students, such as those with learning disabilities, and describe the 
benefits of modifying it for English learning students, suggesting policy equipoise. As the 




implemented on a wider scale, the primary beneficiaries would demographically reflect the 
trial’s student sample. 
While this trial aims to guarantee fair selection and equally effective experimental 
conditions, its class level clustering does reintroduce the issues of intra-school competition. 
While this issue is less of a concern at the middle or elementary level as it is at the high school 
level, it cannot be entirely ignored. Another issue here is consent. This paper contains no 
mention of consent, received or waived. Researchers recruited school districts to take part in the 
trial, though there is no indication of parental or teacher consent to participate in this trial. Unlike 
the previously discussed school garden intervention, the modified PACT program replaced 
“business as usual” social studies class. A low-income group of minority students was subject to 
a replacement educational condition; taken together, these factors create a high stakes situation in 
regards to ethics. While the benefits could be large, so too are the potential risks. While it is 
possible that individual parental consent was received but not discussed, taken at face value, this 
trial potentially took advantage of a doubly vulnerable population. To ensure that this is not the 
case, researchers must provide ethical safeguards protect students in a trial in which consent is 
waived. 
 
Case Study Four: An online growth mindset intervention in a sample of rural adolescent girls 
(Burnette et al. 2018) 
 While the previous case studies outline trials in which parental consent was not sought on 
a large scale, this 2018 paper by Burnette et al. presents a large-scale trial in which it was. 
Testing the effectiveness of a “mindset” intervention, the trial randomized 222 10th grade 




of the paper seems to indicate that the intervention was supplemental). All 10th grade girls in the 
four schools, 371 student total, were eligible to participate in the trial. 78% returned the parent 
active consent form, with 79% of those parents giving consent. 
 In addition to outlining the consent process, researchers also wrote extensively on the 
benefits of the Project Growing Minds intervention, as well as its potential to address challenges 
specifically faced by adolescent girls in rural, high poverty communities, a group reflected in the 
trial’s sample. The program established a growth mindset, affirming the importance of 
intellectual growth, one’s capacity to learn, and one’s own importance and sense of school 
belonging; researchers note that the program attempts to subvert anti-intellectual cultures that 
may be present in rural communities. The only ethical issue left unaddressed here is intra-school 
competition. The program aims for clear, positive academic improvement. In place of Project 
Growing Minds, the control group took part in Health Education and Relationship Training 
(HEART), a sexual health program that does have potential educational outcomes, though less 
direct than those of the mindset intervention. Using a cluster design, randomized at the school 
level, would have alleviated this concern. 
 
 The review outlined in this chapter, and the case studies that followed, illustrated a 
diverse body of research that makes up the current field of education RCTs. This review 
principally examined trials’ methods of randomization, treatment and inclusion of low-income 
status, nature of treatment, and ole of consent. It revealed that the vast majority of these trials 
used cluster sampling techniques, which have the potential of alleviating threats to intra-school 
competitions should they cluster at the school level of greater, which a majority of trials 




sample, and all had involved low-income students in some capacity. Trials that did use majority 
low-income samples, did so intentionally, testing programs designed to specially benefit low-
income students. As for the nature of treatment, supplemental and replacement treatments were 
split nearly in half, with slightly more trials testing replacement interventions – this gives special 
pause, as many of these replacement trials did not require parental consent. On the whole, nearly 





Chapter Five: Conclusion 
This thesis constitutes a novel contribution to the field as it the first systematic review or 
meta-analysis of education RCTs on this scale – and the first to view such a review through an 
ethical lens. In conducting this review and analysis, I have uncovered previously undiscussed 
ethical tensions, and highlighted the need for more applicable standardized ethical guidelines 
unique to education RCTs. 
I broke down and categorized definable elements of education RCTs, then mapped 
ethical approaches and tensions onto each element. Recent trials’ methods of randomization, 
treatment of low-income students, nature, researcher’s means of gaining consent, and age of 
students included were examined in the contexts of policy equipoise, fair selection, intra-school 
competition, and the role of consent. 
While cluster and simple random sampling were both used widely in recent education 
RCTs, cluster sampling, specifically by school, helped to negate unfair intra-school competition 
on account of an entire school’s assigned to treatment or control groups. This revelation also 
represents a novel extension of policy equipoise, as this concept was previously only discussed 
in respect to the treatment group. The introduction of intra-school competition suggests that this 
concept may need to be thought of in regards to control group students.  
The importance of policy equipoise is also demonstrated by the number of trials testing 
replacement treatments. As policy equipoise is especially important in these conditions, 




experimental intervention or traditional program will lead to greater academic outcomes. 
Acceptable levels of “sufficient evidence” are currently unclear.10  
The review also highlighted the prevalence of majority low-income samples in education 
RCTs; as such, fair selection is key. Across the board, intended beneficiaries of all trials 
examined here reflected the demographic makeup of the sample. Underlying all of these 
elements is the issue of consent, which the review revealed a significant portion of researchers 
did not receive at the individual level. Given the vulnerable position of low-income students, and 
that a majority of trials involved elementary aged students, individual parental consent may be 
with considering for replacement treatment trials, though this may not be feasible in large cluster 
RCTs. 
It is essential that writers develop systematic approaches to the challenges exclusive to 
education RCTs indicated here, namely those posed by intra-school competition, and the role of 
consent in replacement and supplemental treatments – especially as these issues pertain to low-
income students. Further work should explore if there are systematic differences between 
education trials that do receive parental consent and those that do not, and assess what 
appropriate consent procedures ought to be. Writers should also explore other ways to mitigate 
intra-school competition through policy equipoise, while “policy equipoise” is perhaps not the 
correct way to think about mitigation of intra-school competition, this only further illustrates the 
need for a research vocabulary unique to education RCTs. This thesis offers some solutions, the 
framework provided here can be used to construct substantial, lasting guidelines, and hopefully, 
more ethical education research. 
 
10 There is also a discussion of whether researchers consider what policies students are “entitled” to – for example 
do researchers in low-income settings reference the policies afforded to students in a high-income district. This 




Of course, the review in this thesis has its short comings. I only included papers 
published in the last five years, and these papers were pulled from only five databases, and only 
three of these contributed significantly to the review’s final pool. 11 While these restrictions 
served to keep this thesis’s focus on current and recent research (as well as to what was 
replicable and practically possible given time and resource constraints), future research may 
benefit from a wider scope. Ideally, this thesis will act as a jumping off point for future 
researchers and writers in the field. Future researchers may expand the scope of their own 
reviews, incorporating a greater breadth of educational research, and source a wider range of 
ethical writing with which to analyze these with.  
Researchers and ethicists did not arrive at biomedical trial guidelines overnight – these 
guidelines came as the result of years of debate, writing, and grossly unethical research. While 
this thesis in of itself does not lay out what these guidelines ought to be for education trials, it 
does provide a framework for further inquiry and suggest what these guidelines should tackle. 
The entire field of education researchers must be employed to answer this question. I 
have attempted to present researchers and ethicists with to tools to do so. As demonstrated here, 
the field of education research is vast and disparate. Rules written to govern this research, 
specifically randomized control trials, must reflect the nuances of education research and those 
that distinguish one randomized control trial from the next. A trial testing the effectiveness of a 
supplemental physical education curriculum in reducing elementary age obesity deployed school 
wide (Scull et al. 2020) carries vastly different ethical challenges than one testing a drug use 
prevention intervention on a number of high school classrooms within a school (Wright et al. 
 
11 I count Public ERIC and EBSCO Eric as a single database – and Google scholar and EconLit combined 
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Table 2: Systematic Review Results 
      
    
Method of Randomization n percentage  
Cluster 66 71.74%  
By class 24 26.09% of n 36.36% of cluster trials 
By school 40 43.48% of n 60.61% of cluster trials 
By district 2 2.17% of n 3.03% of cluster trials 
Simple (within schools) 26 28.26%  
Total 92   
     
Treatment of Low-income Students n percentage  
Low-income students included 92 100%  
Income level present in methodology or analysis  46 50%  
Majority low-income student sample* 39 42.39%  
*49% low-income samples 2 2.17%  
*likely majority low-income 2 2.17%  
Total 92   
     
Nature of Treatment n percentage  
Replacement treatment 48 52.17%  
Delayed for control 7 7.61% of n 14.58% of replacement trials 
Supplemental treatment 43 46.74%  
Delayed for control 8 8.7% of n 18.6% of supplemental trials 
tested both intervention styles 1 1.09%  
Total 92   
 
     
    




Consent n percentage  
None or Unclear 33 35.87  
Parent 51 55.43  
Teacher 7 7.61%  
Total 92   
    
    
Age Group n percentage  
Elementary 54 58.70%  
Elementary and Middle School 6 6.52%  
Middle School 18 19.57%  
Middle and High School 2 2.17%  
High School 10 10.87%  
K-12 2 2.17%  
Total 92   
 
